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[bookmark: _Toc515878123]Preface
This guidelines document has been prepared by the Bituminous Surfacings Working Group (BSWG) on behalf of the Austroads Pavement Task Force (PTF). Representatives of Austroads, the Australian Road Research Board (ARRB), the National Association of Testing Authorities (NATA) and the Australian Asphalt Pavement Association (AAPA) have been involved in the development, review and update of this document.
[bookmark: _Toc419114710][bookmark: _Toc419114755][bookmark: _Toc419115979][bookmark: _Toc419117054][bookmark: _Toc419118492][bookmark: _Toc419118595][bookmark: _Toc515878124]Foreword
Austroads works towards uniformity of practice in design, construction and user aspects of roads and bridges. A significant factor contributing to the establishment of Australia’s large network of surfaced roads has been the successful application of sprayed sealing technology, including the selection of treatments, the design of the treatments and the identification of the most appropriate applications. If consistent high-quality sprayed sealing work is to be undertaken, and if sprayed seals are to remain a viable surfacing option in the face of increasing traffic levels, particularly the increase in the volume and size of heavy vehicles, then the achievement of well-defined and controlled application rates of binder and aggregate is a very important factor. Several Austroads projects have addressed the selection and design of sprayed seal treatments.
The application of the binder at the correct design rates depends on the design, manufacture and maintenance of the bitumen sprayer, appropriate calibration methods, and the operating procedures and skills and competency of the operator.
The performance requirements discussed in this document apply to purpose-built mechanical bitumen sprayers for the application of hot and/or cold bituminous materials used in sprayed sealing.
[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]These requirements do not apply to spraying equipment used exclusively for hand sprayed work or where the pressure source is compressed air and pressurised tank.
[bookmark: _Toc419114712][bookmark: _Toc419114757][bookmark: _Toc419115981][bookmark: _Toc419117056][bookmark: _Toc419118494][bookmark: _Toc419118597][bookmark: _Ref492308093][bookmark: _Toc515878125]Scope
This document aims to provide overarching guidelines to the following series of Austroads sprayer calibration test methods. Specific procedures are referred to in the individual test methods:
	AGPT/T531
	Volumetric calibration of bitumen pumping systems

	AGPT/T532
	Transverse distribution by fixed pit facility

	AGPT/T533
	Transverse distribution by field mat

	AGPT/T534
	Transverse distribution by portable trough

	AGPT/T535
	Road speed and distance calibration

	AGPT/T536
	Viscosity of calibration fluid


[bookmark: _Toc515878126][bookmark: _Toc419114713][bookmark: _Toc419114758][bookmark: _Toc419115982][bookmark: _Toc419117057][bookmark: _Toc419118495][bookmark: _Toc419118598]General
The development of the Austroads sprayer calibration test methods takes into account the following:
The Austroads sprayer calibration test methods incorporate best practice currently available. They take into account the cost of developing and operating a testing facility, and encourage the development of more efficient and cost-effective procedures.
NATA accreditation is required for ALL bitumen sprayer calibration facilities. NATA accreditation takes into account the administration of the Test Methods. It requires continuous improvement of the procedures necessary to retain accreditation. Recognised technical specialists are involved in the accreditation process.
Austroads Technical Report AP-T262 Performance requirements for bitumen sprayers does not include design, manufacture or operating procedures of bitumen sprayers. These are now regarded as the responsibility of the manufacturer and owner. This change is aimed at encouraging innovation and the introduction of improved sprayer technology.
[bookmark: _Toc515878127]References
The following documents are referred to in this document:
	International Standards

	ISO/IEC 17020
	[bookmark: _GoBack]Conformity assessment – requirements for the operation of various types of bodies performing inspection

	Austroads Test Methods

	AGPT/T531
	Volumetric calibration of bitumen pumping systems

	AGPT/T532
	Transverse distribution by fixed pit facility

	AGPT/T533
	Transverse distribution by field mat

	AGPT/T534
	Transverse distribution by portable trough

	AGPT/T535
	Road speed and distance calibration

	AGPT/T536
	Viscosity of calibration fluid

	Austroads Technical Reports

	AP-T262
	Performance requirements for bitumen sprayers


[bookmark: _Toc419114714][bookmark: _Toc419114759][bookmark: _Toc419115983][bookmark: _Toc419117058][bookmark: _Toc419118496][bookmark: _Toc419118599][bookmark: _Toc515878128]Sprayer Calibration Requirements
[bookmark: _Toc419114715][bookmark: _Toc419114760][bookmark: _Toc419115984][bookmark: _Toc419117059][bookmark: _Toc419118497][bookmark: _Toc419118600][bookmark: _Toc515878129]General
Bitumen sprayers used on works by or for jurisdictions shall have passed inspection and testing in accordance with the appropriate Austroads sprayer calibration test methods (AGPT/T531 – T536).
Bitumen sprayers must be re-tested annually over the full suite of Austroads sprayer calibration test methods (AGPT/T531 – T536) to maintain registration (calibration certificate).
If there are major repairs/changes to the spraying system, the sprayer should be retested. If there are major changes to the speed and/or distance indicator systems, then these should be tested separately according to AGPT/T535 and a new certificate issued based on the original spraying system information combined with the updated speed/distance system information.
Alternative equipment to those specified in AGPT/T531 – T536 (such as a rolling road or endless belt in place of on road testing) may be used if it can be shown that it is calibrated, and measures and returns equivalent results to the intended method.
[bookmark: _Toc419114716][bookmark: _Toc419114761][bookmark: _Toc419115985][bookmark: _Toc419117060][bookmark: _Toc419118498][bookmark: _Toc419118601][bookmark: _Ref493680015][bookmark: _Toc515878130]Sprayer Calibration Certificates
Sprayer Calibration Certificates are issued to the owner of the bitumen sprayer upon the successful completion of the testing required for that type of bitumen sprayer (refer to Section 10.1). Jurisdictions have agreed in general to accept Sprayer Calibration Certificates issued by NATA-accredited test facilities.
Acceptance of Sprayer Calibration Certificates may be withdrawn at any time should the bitumen sprayer prove unable to meet the requirements of Section 4 of AP-T262 Performance requirements for bitumen sprayers, either as a result of defects, adjustments or alterations. Re-calibration or field audit testing may be required before the bitumen sprayer is again approved for use on sealing works.
Details of bitumen sprayers that have been calibrated for use in Australia are listed on the Australian Asphalt Pavement Association (AAPA) website (www.aapa.asn.au). Details include the owner, sprayer identification number, maximum approved spray bar width, and expiry date of the calibration certificate.
[bookmark: _Toc419114717][bookmark: _Toc419114762][bookmark: _Toc419115986][bookmark: _Toc419117061][bookmark: _Toc419118499][bookmark: _Toc419118602][bookmark: _Toc515878131]Safety Disclaimer, and Legal and Environmental Requirements
Warning: The use of this document and associated test methods may involve hazardous materials, operations and equipment. This document does not purport to address the safety requirements associated with their use. It is the responsibility of the user of this document to establish appropriate work health and safety practices and determine the applicability of regulatory limitations prior to use.
It is the owner’s responsibility to ensure that their bitumen sprayers comply at all times with all relevant legal, safety, noise and environmental requirements, including the truck, spraying equipment and their operation, as discussed in AP-T262 Performance requirements for bitumen sprayers.
[bookmark: _Toc419114718][bookmark: _Toc419114763][bookmark: _Toc419115987][bookmark: _Toc419117062][bookmark: _Toc419118500][bookmark: _Toc419118603][bookmark: _Toc515878132]Testing of Various Types of Bitumen Sprayers
In general, bitumen sprayers are designed to spray bituminous binder from the spray bar delivery system at a constant pump output rate. The forward speed of the sprayer is varied to control the nominal application rates on the ground (i.e. spraying at a higher vehicle speed result in a thinner binder film on the ground, and vice versa).
To achieve the required bitumen spray rate, it is necessary to accurately control the bitumen pump output and sprayer forward speed. In addition, it is required that a uniform transverse distribution, or a variable transverse distribution, of the bituminous binder is achieved as specified in the sprayed seal design.
The sprayer calibration test methods are applicable to bitumen sprayers fitted with bitumen pump and spray bar systems for hot and/or cold bituminous materials used in sprayed sealing. This includes, but is not limited to, sprayers fitted with one of the following circulating type spray bar systems:
1. single spray bar fitted with a single row of nozzles
1. single spray bar fitted with two (or more) rows of nozzles
1. dual spray bars fitted with a single row of nozzles in each bar
1. telescopic spray bars fitted with a single row of nozzles
telescopic spray bars fitted with two or more rows of nozzles.
Note: Spraying equipment used exclusively for hand-sprayed work, or where the pressure source is compressed air and a pressurised tank, does not meet the Austroads requirements and should not be tested and calibrated using these Test Methods (AGPT/T531 to AGPT/T536).
[bookmark: _Toc419114721][bookmark: _Toc419114766][bookmark: _Toc419115990][bookmark: _Toc419117065][bookmark: _Toc419118503][bookmark: _Toc419118606][bookmark: _Ref419125227][bookmark: _Toc515878133]Equipment Required for Testing
The following equipment is required:
[bookmark: _Toc419114722][bookmark: _Toc419114767][bookmark: _Toc419115991][bookmark: _Toc419117066][bookmark: _Toc419118504][bookmark: _Toc419118607][bookmark: _Toc515878134]Collection Device
[bookmark: _Toc419114723][bookmark: _Toc419114768][bookmark: _Toc419115992][bookmark: _Toc419117067][bookmark: _Toc419118505][bookmark: _Toc419118608][bookmark: _Toc515878135]Fixed Test Trough
A test trough is required which has a nominal storage capacity of 2000 L and is of suitable shape to allow a spray bar width of at least 8 m to be tested at full capacity.
When used for transverse distribution testing, the trough, which is approximately 8.0 m long and 0.6 m wide, is divided into segments by a series of transverse vanes and so arranged that calibration fluid sprayed into each segment will drain into its own measuring container (see Figure 9.1). The trough divisions shall be 50 mm with a tolerance of ± 1 mm. Exceptions to this requirement may be granted for existing equipment that has historically been used for transverse distribution testing of bitumen sprayers. The sides of the divisions must be parallel to each other, and parallel to the centreline of the bitumen sprayer.
[bookmark: _Ref490056357]Figure 9.1:  	View of fixed trough
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The volume of the trough/fluid collection vessels shall be selected to achieve a minimum of 75% fill during the test. 
When calibrating the trough segments, each trough segment shall be calibrated with a known calibration volume, which will be sufficient to fill the troughs to 75% of the fill depth. The calibration (measured in litres, or depth of fluid in mm) shall be verified at this 75% position to within 1% of the calibration volume. 
To ensure accuracy of the measurement troughs, the following is required:
1. A visual inspection of the troughs should be conducted prior to each use, to check for potential leakage or damage.
A calibration check of the troughs shall be conducted annually. The volume of at least five, non‑sequential, randomly selected individual trough segments shall be measured along the full length of the trough. The measured volume of each segment (measured in litres or depth of fluid in mm) should be within 1% of the calibration volume. If any measured volume is outside the allowable tolerance, then the complete trough should be checked for distortion or damage. A calibration check shall be performed on any distorted or damaged troughs. If more than five troughs are found to require recalibration or if major repairs are required, then full recalibration of all troughs segments shall be conducted.
A full recalibration of all trough segments shall be conducted every five years. This period may be extended where it can be shown that the measuring trough has demonstrated stability over the most recent 10-year period.
[bookmark: _Toc419114724][bookmark: _Toc419114769][bookmark: _Toc419115993][bookmark: _Toc419117068][bookmark: _Toc419118506][bookmark: _Toc419118609][bookmark: _Toc515878136]Test Mat
The test mat material must have sufficient texture to prevent hot bitumen from migrating across the mat, as this will result in an inaccurate representation of the transverse distribution. A suitable material is marine carpet which has a very uniform density. The test strip should be about 1.2 m longer than the width of spray bar to be tested, and have a collection width at least 0.4 m. Smaller mats can only be used if they can be proved to deliver equivalent results. The mat may need to be placed on a layer of heavy paper or similar to ensure it securely remains in place when the sprayer passes over it during the test. An example of a marine carpet mats prepared for testing is shown in Figure 9.2.
[bookmark: _Ref490056397]Figure 9.2:  	Marine carpet mats prepared for testing
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Testing is conducted on the same principle as the trough test capture system. The mat is cut into 50 mm wide test strips to within an accuracy of ±1 mm, and each test strip weighed individually. The location of each strip across the mat must be able to be clearly identified.
[bookmark: _Toc419114725][bookmark: _Toc419114770][bookmark: _Toc419115994][bookmark: _Toc419117069][bookmark: _Toc419118507][bookmark: _Toc419118610]For each batch of mat material and prior to performing a mat test, the following minimum requirements must be met to ensure uniformity of the mat material. The weight of representative samples shall be checked for uniformity by taking at least 10 non-consecutive samples with exactly the same area and a minimum strip width of 50 mm. The mat weights must meet the following requirements:
1. If the tolerance on uniformity is within 2.5% of the average, the mat material can be used.
1. If the tolerance on uniformity is above 2.5%, the mat is rejected or (c) may be applied.
1. If the tolerance on uniformity is above 2.5% but below 10%, the mat may be cut into strips and all strips must be pre-weighed to achieve the 2.5% tolerance or the mat is rejected.
If the tolerance on uniformity is greater than 10% the mat material cannot be used for mat testing.
[bookmark: _Toc515878137]Portable Trough
[bookmark: _Hlk509398949]A portable test trough (Figure 9.3) may be used to test transverse distribution. For practical reasons the portable test trough will be made of a number of sections. The sections may be bolted or clamped together to make up the overall length provided they meet the specified tolerance for each individual portable test trough segment, as detailed below. The portable test trough should be approximately 8 m long overall, and shall be a minimum of 0.3 m wide, divided into segments by a series of transverse vanes, and so arranged that calibration fluid sprayed into each segment will drain into its own measuring container. The trough divisions shall be 50 mm with a tolerance of ± 1 mm. The sides of the divisions must be parallel to each other, and parallel to the centreline of the bitumen sprayer.
[bookmark: _Hlk509397518]The volume of the trough/fluid collection vessels shall be selected to achieve a minimum of 75% fill during the test. 
When calibrating the trough segments, each trough segment shall be calibrated with a known calibration volume, which will be sufficient to fill the troughs to 75% of the fill depth. The calibration (measured in litres, or depth of fluid in mm) shall be verified at this 75% position to within 1% of the calibration volume. 
To ensure accuracy of the measurement troughs, the following is required:
1. A visual inspection of the troughs should be conducted prior to each use, to check for potential leakage or damage.
A calibration check of the troughs shall be conducted annually. The volume of at least five, non‑sequential, randomly selected individual trough segments shall be measured along the full length of the trough. The measured volume of each segment (measured in litres or depth of fluid in mm) should be within 1% of the calibration volume. If any measured volume is outside the allowable tolerance, then the complete trough should be checked for distortion or damage. A calibration check shall be performed on any distorted or damaged troughs. If more than five troughs are found to require recalibration or if major repairs are required, then full recalibration of all troughs segments shall be conducted.
A full re-verification of all through segments shall be conducted every three years.
The portable test trough must be placed on a reasonably level and flat surface.
[bookmark: _Ref490056458]Figure 9.3:  	Section of portable test trough, filled with calibration fluid after a spray
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[bookmark: _Toc419114726][bookmark: _Toc419114771][bookmark: _Toc419115995][bookmark: _Toc419117070][bookmark: _Toc419118508][bookmark: _Toc419118611][bookmark: _Toc515878138]Bitumen Sprayer
An example of a sprayer in use is shown in Figure 9.4.
[bookmark: _Ref490056477]Figure 9.4:  	Bitumen sprayer in use
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[bookmark: _Toc515878139]Bitumen Pump
The type or condition of the bitumen pump is not prescribed in these calibration test methods.
[bookmark: _Toc419114728][bookmark: _Toc419114773][bookmark: _Toc419115997][bookmark: _Toc419117072][bookmark: _Toc419118510][bookmark: _Toc419118613][bookmark: _Toc515878140]Spray Bar
The maximum width of the spray bar to be tested shall be fitted, including extensions.
The spray bar must be straight, both horizontally and vertically, and any extension pieces fitted must align correctly with the main bar section. The extension pieces must be uniquely identifiable to the bitumen sprayer.
The sprayer owner has to provide the sprayer in a good working condition with a competent operator.
[bookmark: _Toc515878141]Timing Device
Stop watch or other suitable timing device able to measure up to 30 minutes and readable to 0.01 s.
[bookmark: _Toc419114729][bookmark: _Toc419114774][bookmark: _Toc419115998][bookmark: _Toc419117073][bookmark: _Toc419118511][bookmark: _Toc419118614][bookmark: _Toc515878142]Reporting
[bookmark: _Toc419114731][bookmark: _Toc419114776][bookmark: _Toc419116000][bookmark: _Toc419117075][bookmark: _Toc419118513][bookmark: _Toc419118616][bookmark: _Ref493679982][bookmark: _Toc515878143]Sprayer Calibration Certificate
Based on the information recorded from the testing, and provided the sprayer passes all tests required, the testing facility will prepare a ‘Sprayer Calibration Certificate’ (refer to Section 6.2).
There is no standard certificate template. Each facility prepares and issues its own certificate. In addition to the requirements of ISO/IEC 17020 and NATA, the following additional information shall be included on the certificate:
General information:
1. sprayer owner
1. sprayer identification
1. sprayer manufacturer
1. sprayer make and model
1. sprayer nominal capacity (in Litres)
1. date of expiry of certificate (12 months from the end of the month in which calibration was completed)
name and signature of testing officer/issuing officer.
Technical information for sprayer operation (table format recommended):
1. maximum effective width of spray
type and output of nozzles.
Technical information regarding spray bar and pump:
1. width (from minimum to maximum width)
1. number of nozzles
1. pump speed for spraying
pump speed for bar circulate (if applicable).
Distance indicator:
1. correction factor to determine ‘actual distance’, in metres, from indicated distance (if applicable).
Optional additional information:
Any additional information agreed between the testing facility and the owner, and/or as may be required by a jurisdiction, may be included; for example, the range of specified/agreed rates of application of binder for ‘residual binder’ at 15 °C (for spraying emulsions) and ‘hot bitumen’ at spraying temperature, as follows, to allow for these two systems used in Australia:
1. rate of application (in L/m2 at 15 °C and/or L/m2 hot application)
sprayer speed (in m/minute) for the rate of application.
If any of the information provided appears to be incorrect it is recommended the owner contact the testing facility.
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